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presence of angiogenic factors or 



CLAIMS 

1. Biologically active isolated Tat protein, fragments thereof and/efr mutants 
and/or Tat DNA for use as a vaccine, said Tat, at picomolaryto nanomolar 
concentrations being capable of: (i) entering and localizing/fri the nuclei of 
activated endothelial cells or dendritic cells; and/or d) activating the 
proliferation, migration and invasion of Kaposi's sarco/ria (KS) cells and 
cytokine-activated endothelial cells protein. 

2. Biologically active isolated Tat protein, fragments tfiereof and/or mutants 
and/or DNA Tat according to claim 1 further capable of: (iii) activating virus 
replication when added to infected cells as measured a) by the rescue of Tat- 
defective proviruses in HLM-1 cells after the addition of exogenous protein; 
and/or b) by the transactivation of HIV-1 gen^ expression in cells transfected 
with a HIV-1 promoter-reporter plasmid. 

3. Biologically active isolated Tat prote^^agments thereof and/or mutants 
and/or Tat DNA according to o\^^^^Mief^^b\e of: (iv) inducing in mice 
the development of KS-like lesions iplth* 
inflammatory cytokines. 

4. Biologically active isolated Tat pfotein, fragments thefreof and/or mutants 
and/or Tat DNA according to ^aims 1-3 at amounts ranging between 10 

gTml and 1 jag/ml. 

5. Biologically active isolated Tat protein, fragfrierifts^fhereof and/or mutants 
and/or Tat DNA according no claims 1-4 for use in the prophylactic and/or 
therapeutic treatment of AIDS, tumors, syndromes and symptoms associated 
with HIV infection. 

6. Protein or peptide or DAlA vaccine, prophylactic and/or therapeutic, against 
AIDS, AIDS-associatea tumors, syndromes and symptoms associated with 
the HIV infection, comprising biologially active Tat and/or its mutants and/or 
portion of the protein or peptides or a DNA as defined in claims 1-4. 

7. Vaccine according to claim p in which Tat has the following nucleotide 
sequence (Seq.1) : 

5'ATGGAGCCAGTAGATCCT^GACTAGAGCCCTGGAAGCATCCAGGAAGTC 
AGCCTAAAACTGCTTGTAgfCAATTGCTATTGTAAAAAGTGTTGCTTTCATTG 
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ccaagtttgtttcataacaaaagccttaggcaVctcctatggcaggaagaa 
gcggagacagcgacgaagacctcctcaaggcagtcagactcatcaagttt 

ctctatcaaagcagcccacctcccaatcccgsaggggacccgacaggccc 
gaaggaatag 3' 

and any other Tat variant of any HIV type and Subtype. 

&rA4accine accoE|^^ 

^GJ^Rf^R^f^GSGraHOVSl^^ 

«amra7]^the><FaTv^i^^ typkaa^str&tvoe^ 
9. Vaccine according to c laim 6 in which Anutants are selected among the ones 

having the following nucleotide sequences or part of them: 
Nucleotide sequence of cys22 mutant (9eq.2) 

5'ATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCA 
G C CTAA AACTG C G GTAC C AATTG/cTATTGTAAAAAGTGTTG CTTTC ATTGC 
C A AG TTTG TTTC ATAAC AAAAG OCTTAG G C ATCTCCTATG G C AG G AAG AA 
GC G G AG AC AG CG ACG AAG ACGTCCTCAAG G CAGTC AG ACTCATC AAGTT 
TCTCTATCAAAGCAGCCCACc/"CCCAATCCCGAGGGGACCCGACAGGCC 
CGAAGGAATAG 3' 

Nucleotide sequence of Iys41 (SeJq.3) 

5'ATGGAGCCAGTAGATCCTAQACTAGAGCCCTGGAAGCATCCAGGAAGTCA 
GCCTAAAACTGCTTGTACOAATTGCTATTGTAAAAAGTGTTGCTTTCATTG 
CCAAGTTTGTTTCATAAC/^ACGCCTTAGGCATCTCCTATGGCAGGAAGA 
AGCGGAGACAGCGACGAiAGACCTCCTCAAGGCAGTCAGACTCATCAAGT 
TTCTCTATCAAAGCAGCpCACCTCCCAATCCCGAGGGGACCCGACAGGC 
CCGAAGGAATAG 3' 
Nucleotide sequence of RGpA mutant (Seq.4) 
5'ATGGAGCCAGTAGATCjCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCA 
GCCTAAAACTGCTTGTACCAATTGCTATTGTAAAAAGTGTTGCTTTCATTG 
C C AAGTTTGTTTC ATA^AC AAAAG CCTTAG G CATCTCCTATG G CAGG AAG A 
AGCGGAGACAGCGACGAAGACCTCCTCAAGGCAGTCAGACTCATCAAGT 
TTCTCTATCAAAGCAfGCCCACCTCCCAATCCCCGACAGGCCCGAAGGAAT 
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AG 3' 



Nucleotide sequence of Iys41-RGDA mutant (Seq.5) 

5'ATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCA 

GCCTAAAACTGCTTGTACCAATTGC^ATTGTAAAAAGTGTTGCTTTCATTG 

CCAAGTTTGTTTCATAACAAACGCCTTAGGCATCTCCTATGGCAGGAAGA 

AGCGGAGACAGCGACGAAGACCTCCTCAAGGCAGTCAGACTCATCAAGT 

TTCTCTATCAAAGCAGCCCACCJCCCAATCCCCGACAGGCCCGAAGGAAT 
AG 3' / 

10. Vaccine according to claim 6 ip which mutants are selected among the ones 
having the following amino acid; sequence or part of them: 
Amino acid sequence of cys22 mutant 

NH2-MEPVDPRLEPWKHP(3SQPKTAGTNCYCKKCCFHCQVCFITKA 
LGISYGRKKRRQRRRPPQGSQTHQVSLSKQPTSQSRGDPTGPKE-COOH 
Amino acid sequence of Iye41 

NH2-MEPVDPRLEPWKHPGSQPKTACTNCYCKKCCFHCQVCFITTAL 
GISYGRKKRRQRRRPRQGSQTHQVSLSKQPTSQSRGDPTGPKE-COOH 
Amino acid sequence of RGDA mutant 

NH2-MEPVDPRLEPV\KHPGSQPKTACTNCYCKKCCFHCQVCFITKAL 
GISYGRKKRRQRRRPPQGSQTHQVSLSKQPTSQSPTGPKE-COOH 
Amino acid sequence of Iys41-RGDA mutant 

NH2-MEPVDPRLERWKHPGSQPKTACTNCYCKKCCFHCQVCFITTAL 
GISYGRKKRRQRRRPPQGSQTHQVSLSKQPTSQSPTGPKE-COOH 
1 1 .Vaccine according to claim 6 in which the Tat portions are selected among the 
peptide sequences 

Pep. 1 . MEPVDRRLEPWKHPGSQPKT 
Pep. 2. ACTNCYCKKCCFHCQVCFIT 
Pep. 3. QVCFiyKALGISYGRK 
Pep. 4. SYGRKKRRQRRRPPQ 
Pep. 5. RPPQGSQTHQVSLSKQ 
Pep. 6. HQVSfLSKQPTSQSRGD 
Pep. 7. PTSQSRGDPTGPKE 



12. Vaccine according to cl aims 6-11 cqmprising proteins or peptides conjugated 
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with the T-helper universal eojtope of Tefanus toxoid or any T-helper peptides. 

13. Vaccine according to claim$ 6-12yif^ombination with recombinant proteins or 
peptides of HIV Nef, Rev o/Gag o^part of them. 

14. Vaccine according to cla/m 6 comprising fusion proteins Tat (wild type or its 
mutants )/Nef, Tat (wild / type or its mutants )/Rev, Tat (wild type or its 
mutants )/Gag or part of tnem. 

15. Vaccine according to fclaim 6-14 in combination with recombinant immuno- 
modulant cytokines or/other moleculesTor part of them, augmenting antiviral 
immune response. 

16. Vaccine according t6 claim 15 in which cytokines are IL-12 and/or IL-15 or 
IFNa or IFNp. 

17. Vaccine according/to c laim 6 comprising fusion proteins Tat(wild type or its 
mutants )/immuno-modulant cytokines, Tat (wild type or its mutants )/IL-1 2, Tat 
(wild type or its mutants )/IL-1 5, Tat (wild type or its mutants )/other molecules, or 
part of them, augmenting the antiviral immune response. 

18. DNA vaccine according to claims 6, 7, 9 comprising DNA encoding for Tat wild- 
type or its mutanfts or part oHhem, inserted in expression vectors. 

19. DNA vaccine according to claims 6, 7, 9 in/combination with an expression 
vector including HIV rev, nef and gag genes/)r part of them. 

20. DNA vaccine/according to claims 18 or 1ST in which the vector is a plasmid co- 
expressing tst (wild-type or its mutants^^tet (wild-type or its mutants)/nef, tat 
(wild-type or/its mutants)/gag or part of Iriem. 

21. DNA vaccine according to claims 6, A 9 in combination with DNA molecules 
inserted in/ expression vectors enorading for immuno-modulant cytokines or 
other immLno-modulant molecules* 1 , or part of them, augmenting the antiviral 
immune response. 

22. DNA vaccine according to claim 21 in which the cytokine is IL-12 and/or IL-15. 

23. DNA vaccine according to claims 21 or 22 /n which the vector is a plasmid co- 
express/ng tat (wild-type or its mutants )/ILM 2, tat (wild-type or its mutants )/IL- 
15, tat /(wild-type or its mutants )/othenfrnplecules, or part of them, able to 
augment the antiviral immune response) 

24. Vaccirjie according to claims 18-23 in which the vector is pCVO. 
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25. Vaccine according to claims 6V24 including autologous dendritic cells treated 
and/or untreated according to ttoe previefft/ claims. 

26. Vaccine according to claims /6-25 inofuding adjuvants able to augment the 
antiviral immune response? 7 

5 27. Vaccine according to claim ^6 in which the adjuvant is selected among Alum, 
ISCOM, RIBI and corresponding mixtures. 

28. Vaccine according to claim^e-27 cor^Trising systems for delivery. 

29. Vaccine according to claim 28 in which the systems for delivery are selected 
among nanoparticles, herpes vectors, red cells, bacteria and combinations 

10 thereof. 

30. Vaccine according td claim 29 in which bacteria are selected among 
Streptococcus gordonij and Lactobacillus. 

U 31. Vaccine according tp claims 29 and 30 in ^hich bacteria are modified to 
express viral antiger 

is 32. Vaccine according io claims 6-31 for the imririunization of peripheral blood cells 
from infected individuals, expanded by /co-stimulation with magnetic beads 
coated with anti-Cp3 and anti-CD28 antibodies. 
33. Therapeutic vacpine according to c^ffrfe 6-32, combined with inhibitors of viral 
replication. 

20 34. Vaccine according to claims 6-33/in which the active principle is delivered to 
the mucosa. 

35. Vaccine according to claim 34, in which the active principle is administered 
nasally, orally, vaginally and/or rectally. 

36. Vaccine according to clamjhs 6-33 in which the active principle is administered 
25 through systemic or local floute. 

37. Vaccine according to claim 36 in which the active principle is administered 
through intramuscular, subcute or intradermal route. 

38. Vaccine /according to claim 37 in which the active principle is administered 
intradermal^ at 1-6 jag amounts, without adjuvants. 

30 39. Vaccine according to damns 3^38 in which the active principle is carried in a 
biologically acceptable fluid. 
40.Vaccini according to cl aii/is 34-39 further comprising pharmaceutical^ 
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acceptable carriers and eccipienfts to maximize the principle activity. 

41. Vaccine according to claims 34-40 comon'sing as active principle Tat according 
^tp^elaim 1 at preventive and/or therapeutic amounts. 

42. Biologically active Tat mutant protein having nucleotide sequence selected 
among: / 

Nucleotide sequence of thef cys22 mutant (Seq.2) 

5'ATGGAGCCAGTAGATaCTAGACTAGAGCCCTGGAAGCATCCAGGAAGT 
CAGCCTAAAACTGCGG)rACCAATTGCTATTGTAAAAAGTGTTGCTTTCATT 
G C C A AG TTTG TTTC ATAAC AAAAG CCTTAG G C ATCTC CTATG G C AGG AAG 
AAGCGGAGACAGCGyCGAAGACCTCCTCAAGGCAGTCAGACTCATCAAG 
TTTCTCTATCAAAGCAGCCCACCTCCCAATCCCGAGGGGACCCGACAGG 
CCCGAAGGAATAG 3/ 

Nucleotide sequence Jof the Iys41 mutant (Seq.3) 

5'atggagccagtagatcctagactagagccctggaagcatccaggaagt 
c ag c ct aaaactgfcttg tac c aattg ctattgtaaaaagtgttg ctttc at 
tgccaagtttgtttcataacaaacgccttaggcatctcctatggcaggaa 
g aag cg g ag ac ag cgacg aag acctcctcaag g cagtcag actc atc aa 

gtttctctatca/\agcagcccacctcccaatcccgaggggacccgacag 
gcccgaaggaatag 3' 

Nucleotide sequence of the RGDA mutant (Seq.4) 

5'atggagccagtagatcctagactagagccctggaagcatccaggaagt 

cagcctaaaa'ctgcttgtaccaattgctattgtaaaaagtgttgctttcat 

tgccaagtttgtttcataacaaaagccttaggcatctcctatggcaggaa 

gaagcggaffiacagcgacgaagacctcctcaaggcagtcagactcatcaa 

gtttctcta/tcaaagcagcccacctcccaatccccgacaggcccgaagg 

AATAG 3' / 

Nucleotide sequence of the Iys41-RGDA mutant (Seq.5) 

5'atggagccagtagatcctagactagagccctggaagcatccaggaagt 

cagcctaaaactgcttgtaccaattgctattgtaaaaagtgttgctttcat 

tgccaagirttgtttcataacaaacgccttaggcatctcctatggcaggaa 

gaagcggagacagcgacgaagacctcctcaaggcagtcagactcatcaa 

gtttctcItatcaaagcagcccacctcccaatccccgacaggcccgaagg 
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^AATAG 3' 

43. Biologically active Tat mutants/amino acid sequence selected among: 
Amino acid sequence of cys22 mutant 

NH2-MEPVDPRLEPWKHPOSQPKTAGTNCYCKKCCFHCQVCFITKA 
LGISYGRKKRRQRRRPPQGSQTHQVSLSKQPTSQSRGDPTGPKE-COOH 
Amino acid sequence of Iysf41 mutant 

NH2-MEPVDPRLEPWKHPGSQPKTACTNCYCKKCCFHCQVCFITTAL 
GISYGRKKRRQRRRPPj&GSQTHQVSLSKQPTSQSRGDPTGPKE-COOH 
Amino acid sequence of/RGDA mutant 

NH2-MEPVDPRLEPWKHPGSQPKTACTNCYCKKCCFHCQVCFITKAL 
GISYGRKKRRQRRRffPQGSQTHQVSLSKQPTSQSPTGPKE-COOH 
Amino acid sequence/of Iys41-RGDA mutant 

NH2-MEPVDPRLEPJVKHPGSQPKTACTNCYCKKCCFHCQVCFITTAL 
GISYGRKKRRQRRRPPQGSQTHQVSLSKQPTSQSPTGPKE-COOH 

44. Biologically active "I7at mutants with peptide sequence selected among : 
Pep. 1 . MEPVDPRLEPWKHPGSQPKT 
Pep. 2. ACTNCYCKKjCCFHCQVCFIT 
Pep. 3. QVCFITKALOjISYGRK 
Pep. 4. SYGRKKRRQRRRPPQ 
Pep. 5. RPPQGSQ"l/HQVSLSKQ 
Pep. 6. HQVSLSKC 
Pep. 7. PTSQSRGpPTGPKE 

45. Expression vector comprising a DNA sequence selected among the ones listed 
in cl aim 42 or parts thereof. 

46. Expression vector pCVO including a DNA sequence selected among the ones 
listed in claim 42 or parts thereof. 

47. Expression vector pCVO according to claim 46, comprising a DNA sequence 
codifying for (a gene selected among iaj, my, nef, gag, IL-12, IL-15 and 
combinations/thereof. 

48. Transformed! cells including the vect^Lsccording to cl aims 45-47. 

49. Use of the aCVO vector modifj©|(5,'according to cla ims 46-47 to make a vaccine 
preventive 6nd/or therapeutic/ against AIDS, AIDS-associated tumors, the 
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syndromes and symptoms associated to HIV infection. 

50. Dendritic cells treated with Ta/ protein op^ts peptides or mutants according to 
claims 43 and 44 or combinations withfRev, Nef, and Gag proteins and/or 
cytokines. 

51. Dendritic cells according t£ claim 49 transduced^Cvith an expression vector 
comprising tat gene. 

52. Use of Tat in its non oxidated and non aggregated form for preparing a vaccine 
according to c laim s 6-41 

53. Use of lyophilized Tat jbr preparing a vaccine according to claims 6-41, said 
lyophilized Tat being /re-suspended \u a biologically acceptable fluid for 
administration. 

54. Use of Tat protein according to ctaimfe 1-5 to make a protein or peptide or DNA 
vaccine, preventive and/or therapdfiic/ against AIDS, AIDS-associated tumors, 
the syndromes and/symptoms associated to HIV infection. 

55. Use of Alum, ISQDM, RIBI and other adjuvants, alone or in combination, to 
make a vaccine according to claim^. 

56. Use of paramagnetic beads/coated with monoclonal antibodies anti-CD3 and 
anti-CD28 to ma/ce a vaccirre according to c laim 6 . 

57. Therapeutic mefhod for treating AIDS, AIDS-associated tumors, syndromes and 
-symptoms associated with HIV infecti<^3p^haracterised in that preventive or 

^iveJPat--according to claims 1-5 are 

administered. ' ' * 
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